WiEC'D 2 7 MAY 2003 



POT 



PA 1007013 









WO 





UNITED STATES DEPARTMENT OF COMMERCE 

* 

United States Patent and Tradonark Office 

May 08, 2003 

TfflS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 



APPLICATION NUMBER: 60/373,615 
FILING DATE: April 19, 2002 



By Authority of the 



^W^^^^^^^^^^^ OF PATENTS AND TRADEMARKS 




H. PHILLIPS 
Certifying Officer 



CO: 



iO 



2 



in 



Boxnrovi^nal Application 
PT0/SB/16C»}q> 



PROVISIONAL APPUCATION FOR PATENT COVER SHEET 
^ This is a lequest far filing a PROVISIONAL APPUCATION FOR PATENT mdar 37 C.F.R. § 1.53 (c). 



Filing Date 



April 19, 2002 



Docket No. 



0459-0709P 



INVE^^DQR(syAPi»LICANT(s) 



Gtvea KintB (am and uqtD 



Morten Sloth 



LtstName 



"WEIDNER 



5TAIB OR FOBBEGN GOmiTSy) 



Virumr DENMARK 



Q Additional inyentms aie beiqg named on die separately numbeied sheets attached hereto 



TITLE OF IHB INVENTION (280 dbaracteis max) 



NOVEIi COMPIiEXES OF BETAr-2 ADRENOCEPTOR AGONISTS AND AMINOSUGftRS 



CORRESPONDENCE ADDRESS 



Birch, Stewart, Kolasch & Birch, LLP or Customer No, 2292 

P.O. BOX 747 
Falls Church 




STATE 



VA 



ZIP CODE 



22040-0747 



COUNTRY 



U.S.A. 



ENCLOSED APPLICATION PARTS (check all Oat t^ply) 



IHI Specification 
O Drawing(s) 



Number of Pages: 31 
Number of Sheets: 



n Ax>pIication I>ata Sheet See 37 CFR 1.76. 
□ Oflier (specify): 



METHOD OF PAYMENT (chedc one) 



□ Applicant claims small entiiy status. See 37 CFR 1.27. 
IS ' A check or mon^ oxder is enclosed to cover the ProvisiQiia] fOiqg fees, 
n The Ccmmussioner is herein andioiized to dsaige fitiog fees and credit Deposit Accomit Nmnber 



0Z-2448» if necessary. 



PROVISIONAL FIUNG FEE 



□ Small Entity ($80.00) 
El LaiseEndQT ($160.00) 




The inventicm was made by an agency of the United States Government or under a contract with an agency of the 
United States Government. 

IS! No. 

E] Yes, the name of the U.S. Government ag^icy and the Govemm^t contract number aie: 



Respectfiaiy submitted, 

BIRCH, STEWART. KOLASCH & BIRCH, LLP 



Date: April 19, 20Q2 B y ^^^/ fO^.^J^ i^^^CLJ^ 

^ Leomoid R. Svensson, #30,330 

P.O. Box 747 

LRS/jms Falls C^mrch, VA 22040^47 

0459-0709P (703)205^000 



(Rev Q2/2XmO 



Friday 19 of Apr 2002, PV&P 33638800 ->Your Company Name Page 3 of 33 

32174USD1 



1 



NOVEL COMPLEXES OF BETA-2 ADRENOCEPTOR AGQNXSIS AND AMIN05UGARS 



RELD OF THE INVENTION 



m 



10 



The present invention relates to a chemical complex comprising a beta-2 adrenoceptor 
agonist and an aminc^gar. The combination of a beta-2 adrenoceptor agonist and an 
amlnosugar In the preparation of a pharmaceutical product for the Immunomodulatlon of a 
mammal, such as the suppression of hypersensitivity and inflammatory reactions. Is 
disclosed herein. 

BACKGROUND OF THE INVENTION 



Hypersen^l>^ty Is defined as a state of altered reactivity In which the body reacts with an 

exaggerated Immune re^nse to a substan<» (antigen). Hypersensitivity may be caused 
ly 15 by exogenous or endogenous antigens. Hypersensitivity reactions underlie a large number 

of diseases. Among these, allergic and autoimmune a)nditions are of great importance. A 
|b5, classification of hypersensitivity diseases is given In the textboolc Clinical Medicine (Kumar, 

P. and Oarlc, M.: "Clinical Medldne", 3rd edition, p. 147-150, 1994, Balillere Tlndali, 
9 London), 
p 20 

^ Type I hypersensitivity reactions (IgE mediated allergic reactions) are caused by ailergens 

^ (specific exogenous antigens), e.g. pollen, house dust, animal dandruff, moulds, etc. 

€ Allergic diseases In which type I reactions play a significant role Include asthma, eczema 

(atopic dermatitis), urticaria, allergic rhinitis and anaphylaxis. 



m 25 



Type n hypersensitivity reactions are caused by cell surface or tissue bound antibodies 
(ZgG and IgM) and play a significant role in the pathogenesis of myasthenia gravis, Good- 
pasture's syndrome and Addisonian pernicious anaemia. 



30 Type m hypersensitivity reactions (Immune complex) are caused by autoantigens or 
exogenous antigens, such as certain bacteria, fungi and parasites. Diseases in which type 
III hypersensitivity reactions play a significant role Include lupus erythematosus, 
rheumatoid arthritis and glomerulonephritis. 



35 Type IV hypersensitivity reactions (delayed) are caused by ceil or tissue bound antigens. 
This type of hypersensitivity plays a significant role in a number of conditions, e.g- graft- 
versus-host disease, leprosy, contact dermatitis and reactions due to insect bites. 



Type I to type IV hypersensitivity reactions are all das^cally allergic reactions, which may 
40 lead to histamine release. However, hypersensitivity reactions are also those, where 
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histamine release fs triggered through direcUy action of "triggering substances" with 

the cellular membrane. Examples of ''tilggering substances? are, but not limited tOj toxins, 

food constituents and certain drugs. 



5 A number of drug classes are available for the treatment of hypersensitivity reactions. 
Among these, the corbco^roids are some of the most widely used drugs. Corticosteroids 
primarily exert their pharmacological action by non-selectlveiy inhibiting the function and 
proliferation of different classes of Immune cells resulting In suppnesslon of hypersensith/ity 
reactions. Unfortunately, the corticosteroids are assodated with a number of serious side 
10 effects, e.g. immunosuppr^on, osteoporosis and skin atrophy. 



Cancer Is caused by an uncontrolled proliferation of cells that express varying degrees of 
fidelity to their precursors. These cancer cells form a malignant tumour that enlaiges and 
may spread to adjacent tissues or through blood and lymph sy^mis to other parts of the 
15 body. There are numerous forms of cancer of varying severity. Fbr most types of cancer 
there Is no ^ective treatment today. 



Aminosugars are the buUdlng blocks for the in vivo generation of glyoosaminoglycans, 
formerly known as mucopolysaccharides. Glycosaminoglycans are constituents In various 
^ 20 tissues In numerous -mammals, both vertebrates and invertebrates and Important 
^ examples of glycosammoglycans are the diondroltin sulfates and the keratan sulfates In 

^ connecth^e tissue, the dermatan sulfates in skin tissue, and hyaluronic acid in skin tissue 

^ ' and synovial Joint fluid. 

e 

^ 25 Administration of aminosugars or glycosaminoglycans In pharmacological doses to 
^ individuals suffering from osteoarthritis has resulted in some relief of symptoms and 

^ nowadays the use of aminosugars as chondroprotective agents is widely recognised. 

o 

P The sympathetic nervous system is Important In regulating organs such as the heart and 

30 the peripheral vasculature. The primary transmitter released from sympathetic nerve 
endings Is nor adrenaline, but in some forms of stress adrenaline is also released from the 
adrenal medulla. The chatecholamlnes are inactivated primarily by reuptake. 



Sympathomimetics are drugs that partially or completely mimic the actions of 
35 noradrenaline or adrenaline. They act either directly on alpha- and/or beta-adrenoceptors 
or Indirectly on the presynaptic terminals usually by causing the release of norddrenaline. 
The effects of adrenoceptor stimulation are various. Beta*-2 adrenoceptor agonists cause 
bronchodliatlon and are used in the treatment of asthma. They are also used to relax 
uterine musde In an attempt to prevent preterm labour. Beta'2 adrenoceptor activation 
40 results in sfimulatlon of adenylate cydase, increasing the conversion of ATP to cydic AMP. 
Beta-l receptor agonists are used to stimulate the force of hearit contraction In severe low- 
output heart failure. Alpha-1 agonists are used as mydriatics and In decongestant 
preparations. Alpha-2 agonists are used as cenbrally acting hypotensive drugs. 
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SUMMARY OF THE INVENTION 



It has been found by the present investrgator Hist a diem?cal complex or a pharmaceutical 
composition comprising a beta-2 adrenoceptor agonist and an aminosugar and optionally a 
5 pharnnaceutically acceptable carrier slgnlUcantly suppresses hypersensitivity reactions and 
are of use generally in the immunomodulatlon of a mammal, such as a human. 



COntrarily to existing therapeutic agents, such as corticosteroids or non-steroidal anti- 
inflammatory drugs, the chemical complexes and pharmaceuUcai compositlcms according 
10 to the present Invention have the advantage of not being lllcely to be associated with any 
serious side effects, as all of their components are non-toxic and weli tolerated by the 
organism In the pharmacologically relevant doses. 



in 



Accordingly, the present invention provides a chemical complex or a pharmaceutica] 
8) 15 composition comprising: 
O i) a beta-2 adrenoceptor agonist; and 

W ii) an aminosugar; and opb'onally 

'"-^ Hi) a pharmaceutlcally acceptable carrier or carrier. 

y 

^ 20 The chemical complexes and pharmaceutical compositions according to the invention may 
be employed for theiapeutlc applications such as 1} immunomodulatlon, II) the treatment 
or prevention of hypersensitivity diseases; iil) the treatment or prevention of IgE mediated 
^ allergic reactions and conditions; iv) tlie treatment or prevention of autoimmune disorders; 

^ v) the alleviation of pam; vi) the treatment or prevention of cancer. 

25 

^ important aspect of the invention relates to the use of a combination of a beta-2 
P adrenoceptor agonist and an aminosugar for the preparation of a product for the 

m immunomodulation of a mammal, such as a human, as well as to a method for 

immunomodulatlon in a mammal, such as a human, comprising the administration of a 
30 combination of a beta-2 adrenoceptor agonist and an aminosugar, pharmaceutlcally 

acceptable salts thereof, or a complex comprising said combination or said salts to said 

mammal. 



Still further aspects of the Invention relate to a method for the suppression of 
35 hypersensitivity and/or inflammatory reaction In a mammal; a method for the treatment of 
hypersensitivity sidn diseases, of atopic ^ema, contact dermatitis, seborrhoeic eczema 
and/or psoriasis; of IgE mediated allergic reaction; of asthma, allergic rhinitis, and/or 
anaphylaxis; of autoimmune disease and/or chronic Inflammatory disease; of diabetes, 
Crohn's disease, ulcerative colitis, rheumatoid arthritis, gout or osteoarthrltls;of cancer; 
40 and to a method for the alleviation of pain In a mammal; each method comprising the 
administration of a combination of a beta-2 adrenoceptor agonist and an aminosugar, 
phanmaceutically acceptable salts thereof, or a complex or composition comprising said 
combination or said salts to said mammal. 
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Moreover, a still further aspect of the Invention relates to a process fiw the preparation of a 
complex comprlsfng I) a bet3-2 adrenoceptor agonist; and II) an annlnosugar, comprising 
the steps of: 

I) dissolving said beta-2 adrenoceptor and said aminosugar In a volatile solvent or a 
5 mixture of volatile solvents; and 

II) removing said suitable solvent so as to obtain a moisture content of at the most 5% 
w/w. 



10 DETAILED DESCRIPTXON OF THE INVENTION 

The chemical complex comprising a beta*2 adrenoceptor agonist and an aminosugar 
signlflcantly suppresses hypersensitivity reactions. Such chemical complexes are novel and 
provide a surprisingly good anti-hypersensltivlty and anti-Inflammatory effect with a 
surpHslngly good safety profile. Thus the chemical complexes or compositions of the 
pi 15 Invention are virtually non-toxic and yet very therapeutically effective. The present 
O inventor proposes the hypothesis that the very advantageous therapeutic index of the 

1^ combination of an beta-2 adrenoceptor agonist and an aminosugar in comparison to the 

singular chemical anU-hypersensltivlty drugs is due to synergistic effects between the 
W components of the compositions, resulting In a lower toxic load on the body of any single 

P 20 chemical compound and yet providing a surprisingly good therapeutic effect. 

^ The invention Is based, at least In part, on the synergistic activity of the aminosugar with 

' the betd-2 adrenoceptor agonist in comparison to either component. This surprising 

^ synergism allows for the combining of any compound which exhibits beta-2 adrenoceptor 

J 25 agonism with an amino sugar to achieve the desired effect at much lower doses of said 

J Hl-receptor antagonist compound than ever anticipated. Moreover, the synergism allows 

P for the use of beta-2 adrenoceptor agonists previously not used for the desired effect due 

m to the high doses required to achieve said effect. Still further, this synergism allows for the 
use of compounds, which are not used as beta-2 adrenoceptor agonists due to the toxicity 

30 associated with therapeutically efPedi've doses. 



The chemical complexes or compositions of the Invention provide pharmacological effects 
upon administration to the living organism such as bnmunomodulatlon, suppression of 
hypersensitivity reactions, suppression of IgE mediated allergic reactions, suppression of 
35 autoimmune reactions, reduction of pain, and suppression of cancer. 

Accordingly, the present Invention relates to a chemical complex comprising: 
1) a beta-2 adrenoceptor agonist; and 
ii) an aminosugar. 

40 

The term chemical complex Is Intended to mean any combination of the component 
molecules. It is not intended necessarily to Imply an ionic or otherwise association between 
the components. 
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In the present invention, the tenn "aminosugar" is intended to mean one or more amino 
derivatives of a monosaccharide (aidoses and ketoses) and Its corresponding sugar 
alcohols (alditols) such as trioses, tetroses^ pentoses, hexoses, heptoses and octoses. The 
aldose, Icetose, or aldltol has one or more hydroxy groups replaced by any amino group at 
5 any position. Including the anomeric position. An aminosugar is thus a deoxyamino 
derivative of an aldose, Icetose, or alditol. The term Is also intended to mean polyamino 
sugars, wherein more than one hydroxy group has been replaced by an amino group (e.g. 
dldeoxydiamlno-, trideoxytrlamino-derlvatives}. 



m 



I 



10 The term "aminosugar" Is also Intended to mean amino derivatives of dh, oligo- and poly- 
saorharides comprising at least one of said monosacdiarldes. Consequently, in the case of 
dl-, oiigo- and poly-saccharfdes, the amino group may be position of glycosidation. 
Suitably, In dl-, oligo- and poty-sacchaildes, the amino group may not be the position of 
glycosidation. 

15 



An amino group of an aminosugar may be alkylated, arylated or acylated or, aitemath/eiy, 
^ present as its free amine fbrm (NHi)* Similarly, the hydoxyl groups may be optionally 

^! protected or derivatSsed such as alkylated, arylated or acylated or, alternatively, present In 



its free hydroxyl form. 



20 



£^ The amine of the amino sugar may exist as Its quaternary ammonium salt, using organic 

In or mineral acids, as is known to the person skilled in the art. Furthermore, other fucntlonal 

groups on the aminosugar may be In the form of a salt. Similarly, prodrug derivatives of 
Q die aminosugar are anticipated by the present Inventor. The prodrug form may be the 

^ 25 result of the derivatisatlon of the amino group or another functional group present on the 
|£ aminosugar, as Is known to the person skilled In the art 

h 

g Furthermore, an aminosugar may have one or more hydroxy groups replaced by any 

pj amino group at any position and a further one or more hydroxy groups replaced by a 

30 hydrogen (a deoxy sugar), a thiol (a thiosugar), a halogen (a deoxyhalo sugar), an 

anhydrosugar (a sugar preparable via an intramolecular displacement with a hydroxyl to 

form an oxirane or oxetane), a carbonyi group. 

Furthermore, the term aminosugar Is denoted to mean aminosugars as described supra 
35 but optionally substituted. 



The term "optionally substituted" is intended to mean the substitution of one or more 
hydrogen atoms, which Is substituted with another atom, diemical group or entity, termed 
substltuents. Illustrative examples of substituents Include carboxyl, formyl, amino, 

40 hydroxyl, halogen, nitno, sulphono, sulphanyl, Ci^-aikyl, aryl, aryloxy, aryloxycarbonyi, 
ar/lcarbonyl, heteroaryt, amino, mono- and di(Ci^-alkyl}amino; carbamoyl, mono- and 
dl{Cj^aIkyl)amlnocarbonyl, amlno-Ci^-alkyl-aminocarbonyl, mono- and dl(Ci-6- 
alkyl)amino-Ci^-alkyl-amlnocari>onyl, Cj^-alkylcarbonylamlno, cyano, guanldino, 
carbamldo, d^alkanoyloxy, Ci^alkylsulphonyloxy, dihalogen-Ci^-dlkyl, trlhalogen-Ci^- 

45 alkyi, Q^-aikoxyl, oxo, Q^-carboxyi, Ci.tf-alkoxycarbonyl, C^.6«alkylcarbonyl, 
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where aryl and heteroaryl representing substituents may be substituted 1-5 times with Q. 
6-allcyi, Ci,6-aikox^ nitre, cyano, hydroxy, amino or halogen. In general, the above 
substituents may be susceptible to further optional substitution. 



5 The term ""halogen" includes fluorine, chlorine, bromine and iodine. 



In a particularly sfiltabie embodiment of the Invention, the aminosugar Is sulphated or 
phosphorylated at the anomerfc^ 2-, 3-, 4-, or 6- position, tyi^cally at the 2-, 3-, or 4- 
position. In another suitebie embodiment of the invention the aminosugar is N-acetylated. 

Furthermore, a combination of suitable embodiments include the aminosugar sulphated or 
phosphorylated as well as In its salt form having Na'*'; iC*"; Mg^; Ca*'*'; or NH4* as counter 
ions. 



m 



in 

J? 



15 Particularly suitable aminosugars according to the invention are selected from the group 
consisting of glucosamine, galactosamine and mannosamlne, derivatives and salts thereof, 
typically glucosamine sulfate, glucosamine hydrochloride, N-acetylglucosamlne, 
galactosamine sulfate, galactosamine hydrochloride, N-acetylgalactosamfne, mannosamlne 
sulfate, mannosamine hydrochloride, N-acetylmannosamlne, as well as other aminosugars 

20 known to the person skilled In the art. 



In a suitable embodiment, di-, oligo-, and poly-saccharides comprising of at least one 
aminosugar Is comprised in the complex. In the embodiment wherein the aminosugar is an 
^ oligo- or polysaccharide, said ollgo- or polysaccharide preferably consists of more than one 

^ 25 aminosugar monosaccharide. 

!^ In a suitable embodiment of the invention, the chmicai complex and the composition 

g comprises more than one aminosugar. 

m 

30 The chemical complex of the present invention relates to a complex obteinable from the 
combining of a bete'2 adrenoceptor agonist and an aminosugar. 



As stated, the complex comprises. In part, the Beta-2 adrenoceptor agonist which may be 
any chemical with the ability to stimulate the bete-2 adrenoceptor or parts thereof. 

35 

The Beta-2 adrenoceptor agonist, for illustrative purposes, may be selected from the group 
consisting of bambuterol, bltoiterol, carbuterol, denbuterol, ciorprenallne, dioxethedrine, 
dopexamine, ephedrine, epinephrine, etafedrine, ethylnoreplnephrine, fenoterol, 
formoterol, hexoprenatine, isoetharine, isoproterenol, mabuterol, metaproterenol, 
40 methoxyphenamine, plrluiterol, procateroi, protokylol, reproterol, rimiterol, ntodrine, 
salbutamoj (albuterol), salmeterol, soterenol, terbutallne, tretoquinol, tulobuterol, 
derivatives and salts thereof. 



The molar ratio between the flete-2 adrenoceptor agonist and the aminosugar may be 
45 about 1:10000 to 10000;!, preferably about 1:1000 to 1000:1, such as about 1:500 to 
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500:1, such as 1:100 Ui 100:1, about 1:50 to 50:1, or about 1:40 to 40:1, also about 
1:30 to 30:1, such as about 1:25 to 25:1, about 1:20 to 20:1, about 1:18 to 18:1, about 
1:16 to 16:1, about 1:14 to 14:1, or about 1:12 to 1:12, also about 1:10 to 10:1, such as 
about 1:9 to 9:1, about 1:8 to 8:1, about 1:7 to 7:1, about 1:6 to 6:1, also from 1:5 to 
5 5:1, such asfixsm 1:4 to 4:1, e.g. from 1:3 to 3:1, such as from 1:2 to 2:1. 



Alternatively defined, the ratio between the Beta-2 adrenoceptor agonist and the 
aminosugar may be expressed as a mass ratio. The mass ratio between the Beta-2 
adrenoceptor agonist and the aminosugar may be about 1:10000 to 10000:1, preferably 
10 about 1:1000 to 1000:1, such as atmut 1:500 to 500:1, such as 1:100 to 100:1, about 
1:50 to 50:1, or about 1:40 to 40:1, also about 1:30 to 30:1, such as about 1:25 to 25:1, 
about 1:20 to 20:1, about 1:18 to 18:1, about 1:16 to 16:1, about 1:14 to 14:1, or about 
1:12 to 1:12, also about 1:10 to 10:1, such as about 1:9 to 9:1, about 1:8 to 8:1, about 
1:7 to 7:1, about 1:6 to 6:1, also from 1:5 to 5:1, such as from 1:4 to 4:1, e.g. from 1:3 
15 to 3:1, such as from 1:2 to 2:1. 

For the administration to a mammal, the chemical complex may be formulated into a 
composition comprising the chemical complex and optionally, one or more acceptable 
exdplents. 

20 

^ According to the invention, the above-mentioned chemical complexes or compositions may 

be combined with any other therapeutically active agents in order to strengthen, improve, 
^ potentiate, or prolong the therapeutic actions of said complexes and said compositions, 

g Thus according to the invention, the composition may further comprise one or more 

^ 25 therapeutically active agents. 

P 

^ The compositions according to the present invention may be formulated for oral, topical, 

Q transdermal, or parenteral administration, preferably oral or topical administration. The 

^ compositions according to the present Invention may be formulated as a pharmaceutical 

30 composition for oral, topical, transdermal, or parenteral administration, preferably oral or 
topical administration. 



m. 



In a suitable embodiment of the invention, the compositions are used for oral 
administration. In another suitable embodiment of the invention the compositions are used 
35 for topical administration. 



The Beta-2 adrenoceptor agonist and the aminosugar may together be comprised in a 
single formulation or may each Individually be comprised In separate formulations. The 
separate formulations may be administered In a simultaneous or non-simultaneous 
40 manner. As stated, the Beta-2 adrenoceptor agonist and the aminosugar are together 
comprised In a single formulation. 



The active Ingredients of the chemical complex or pharmaceutical composition of the 
present invention need not be administered as one pharmaceutical enUty, but may of 
course be administered as individual compounds or pharmaceutical compositions. 
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In addition to the formulations described previously, the compositions of the Invention may 
also be formulated as a depot prepaFatlon. Such long acting formulations may be 
administered by Implantation (for example subcutaneousiy or intramuscularly) or by 
Intramuscular injection. Thus, for example, the compositions may be fonmulated with 
5 suitable polymeric or hydrophobic materials {for example as an emulsion In an acceptable 
oil) or ion exchange re^ns, or as sparingly soluble derivaOves, for example, as a sparingly 
soluble salt. 



The pharmaceutical compositions for oral, topical, transdermal, or parenteral 
10 administration may be In form of, e.g.^ solid, semi-solid or fluid compositions and 

formulated according to conventional pharmaceutical practice, see, e.g., "Remington; The 
science and practice of pharmacy" 20^ ed. Macic Publishing, Easton PA, 2000 ISBI^ 0- 
912734-04-3 and "Encyclopedia of Pharmaceutical Technology", edited by Swarbrldc, J. & 
J. C. Boylan, Marcel Dekker, Inc., New Yoric, 1988 ISBN 0-8247-2800-9. 

pi The choice of pharmaceutlcally acceptable exdpients In a composition for use according to 

p' the invention and the optimum concentration thereof Is determined on the basis of the 

y selection of the Beta-2 adrenoceptor agonist, selection of the aminosugar, the kind of 

dosage form chosen and the mode of administration. However, a person skilled fn the art 

^ 20 of phannaceutlcai formulation may find guidance In e»g., "Remington: The science and 
%1 practice of pharmacy" 20*^ ed. Mack Publishing, Easton PA, 2000 ISBN 0-912734-04-3. A 

in pharmaceutlcally acceptable exclplent Is a substance, which Is substantially hamrUess to 

^ the Individual to which the composition \Artll be administered. Such an exdplent suitably 

p fulfils the requirements given by the national drug agencies. Official pharmacopeias such 

^ 25 as the British Pharmacopeia, the United States of America Pharmacopeia and the European 
1^ Pharmacopeia set standards for well-known pharmaceutlcally acceptable exdpients. 

O For topical, trans-mucosal and trans-dermal oimpositlons, such as administration to the 

iy. mucosa or the sWn, the compositions fbr use according to the Invention may contain 

30 conventional non-toxic pharmaceutlcally acc^table caniers and exdpients Induding 
microspheres and liposomes. 

The topical, trans-mucosal and trans-dermal compositions for use according to the 
invention indude an array of solid, semi-solid and fluid compositions. Compositions of 

35 particular relevance are e.g. pastes, ointments, hydrophillc ointments, creams, gels, 
hydrogels, solutions, emulsions, suspensions, lotions, liniments, resoriblets, suppositories, 
enema, pessaries, moulded pessaries, vaginal capsules, vaginal tablets, shampoos, jellies, 
soaps, sticks, sprays, powders, films, foams, pads, sponges (e.g. coUagen sponges), pads, 
dressings (such as, e.g., absorbent wound dres^ngs), drenches, bandages, plasters and 

40 transdermal delivery systems. 



The pharmaceutfeally acceptable exdpients for topical, trans-miK»sal and trans-dermal 
compositions may Indude solvents, buffering agents, presen^tives, humectants, chelating 
agents, antioxidants, stabilizers, emulsifying agents, suspending agents, gel-forming 
45 agents, ointment bases, suppository bases, penebratlon enhancers, perfumes, skin 
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protective agents, diluents, disintegrating agents, binding agents, lubricants and wetting 
agents. - _ - 



The orai compositions for use according to tiie invenUon include an array of solid, seml- 
5 solid and fluid compositions. Compositions of particular relevance are e.g. solutions, 
suspensions, emulsions, uncoated tablets, immediate-release tablets, modified-release 
tablets, gastro-resistant tablets, orodisperslble tablets, efferverscent tablets, chewable 
tablets, soft capsules, hand capsules, modlfled-release capsules, gastro-neslstant capsules, 
uncoated granules, effervescent granules, granules for the preparation of liquids for oral 
10 use, coated granules, gastro-reslstant granules, modified-release granules, powders for 
oral admlnstratlon and powders for the preparation of liqulcfe for oral use. 



si 



The phamiaceuticaily acceptable exdpients may include solvents, buffering agents, 
preservatives, humectants, chelating agerfts, antioxidants, stabilizers, emulsifying agents, 
15 suspending agents, gel-1>Drming agents, diluents, disintegratig agents, binding agents, 
lubricants, coating agents and wetting agents. 



Typical solvents may be selected from the group comprising water, alcohols, vegetable or 
1^ marine oils (e.g. edible oils iiice almond oil, castor oil, cacao butter, coconut oil, com oil, 

p 20 cottonseed oil, linseed oil, olive oil, palm oil, peanut oil, poppyseed oil, rapeseed oil, 
^ sesame oil, soybean oil, sunflower oil, and teaseed oil), mineral oils, fatty oils, liquid 

Iff paraffin, polyethylene glycols, propylene glycols, glycerol, liquid poiyaikyisiloxanes, and 

« mixtures thereof. 

g 

4? 25 Typical buffering agents may be selected from tiie group comprising of citric acid, acetic 
H add, tartaric add, lactic acid, hydrogenphosphoric add, diethyiamine etc. 

O Typical preservatives may be selected from the group comprising parabens, such as 

methyl, ethyl, propyl p-hydroxybenzoate, butylparaben, isobutylparaben, 
30 isopnopylparaben, potassium sorbate, sorbtc add, benzoic add, methyl benzoate, 

phenoxyethanol, bronopol, bronidox, NDM hydantoln, iodopropynyl butylcarbamate, EDTA, 
benzalconium chforidei and benzylaloohol, or mbctures of preservatives. 



Typical humectants may be selected from the group compn'sing glycerin, propylene glycol, 
35 sorbitol, lactic add, urea, and mixtures thereof. Typical chelating agents are but not 
ilmtted to sodium EDTA and dtric acid. Typical antioxidants may be selected from the 
group comprising butylated hydroxy anlsole (BHA), ascorbic add and derivatives thereof, 
tocopherol and derivatives thereof, cysteine, and mixtures thereof. Suitable emulsifying 
agents may be selected from the group comprising naturally occurring gums, e.g. gum 
40 acada or gum tragacanth; naturally occurring phosphatides, e.g. soybean lecithin; soiisltan 
monooleate derivatives; wool fats; wool alcohols; sorbitan esters; monoglycerides; fatty 
alcohols, fotty add esters (e.g. triglycerides of iatty adds); and mixtures thereof. 



Suitable suspending agents may be selected ftom the group comprising celluloses and 
45 cellulose derivatives such as, e.g., cariioxymetiiyt cellulose, hydroxyethylceliulose. 
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hydroxypropylcellulose, hydroxypropylmethylcellulose, carrageenan, acada gum, arable 

gum, tragacanth, and mixtures thereof. - _ - — 

Suitable gel bases and viscosity-Increasing components may be selected from the group 
comprising liquid paraffin, polyethylene, f&tty oils, colloidal silica or aluminium, zinc soaps, 
glycerol, propylene glycol, tragacanth, carboxyvlnyl polymers, magnesium-aluminium 
silicates, Carbopoi®, hydrophlilc polymers such as, e.g. starch or cellulose derivatives such 
as, e.g„ carboxyme*ylcellu!ose, hydroxyethylcelluiose and other cellulose derivatives, 
water-swellable hydrocollolds, carragenans, hyaluronates (e»g. hyaluronate gel optionally 
containing sodium chloride), and alginates including propylene glycol alginate. 

Typical ointment bases may be selected from the group comprising beeswax, paraffin, 
cetanol, cetyi paimitate, vegetable oils, sorbltan esters of fatty adds (Span), polyethylene 
glycols, and condensation products between sorbltan esters of fetty adds and ethylene 
oxide, e.g. polyoxyethylene sorbltan monooleate CTWeen). 

Typical hydrophobic ointment bases may be selected from Uie group comprising paraffins, 
vegetable oils, animal fats, synthetic glycerldes, waxes« lanolin, and liquid 
polyalkylsiloxanes. Typical hydrophlHc ointment bases are but not limited to solid 
macrogols (polyethylene glycols). 

Suitable powder components may be selected from the group comprising alginate, 
collagen, lactose, powder, which Is able to fonm a gel when applied to a wound (absorbs 
liquid/wound exudate). 

Suitable diluents and disintegrating agents may be selected from the group comprising 
lactose, saccharose, emdex, caidum phosphates, caldum carbonate, calcium sulphate, 
mannitol, stardies and mlcrocrystaline cellulose. 

Suitable binding agents may be selected from the group comprising saccharose, sorbitol, 
gum acada, sodium alginate, gelatine, starches, cellulose, sodium carboxymethylcellulose, 
methylcellulose, hydroxypropylcellulose, polyvinylpyrrolidone and polyetyleneglycol. 

Typical wetting agents may be selected from the group comprising sodium laurylsulphate 
35 and polysorbate 80. 

Suitable lubricants may be selected from the group comprising talcum, magnesium 
stearate, caidum stearate, sllldum oxide, predrol and polyethylenglycol. 

40 Suitable coating agents may be selected from the group comprising 

hydroxypropylcellulose, hydroxypropylmethylcellulose, polyvlnyipropylidone, ethylcellulose 
and polymethylacrylates. 



15 



m 



20 



in 



^ 25 



ifU 



30 



Typical suppository bases may be selected irom the group oocnpilsing oleum cacao, adeps 
45 solldus and polyethylenglyoois. 



< I 
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The composition comfKlses a adrenoceptor agonist and an amlnosugar as defined 
for the chemical complexes. Correspondingly, the composition of the present Invention 
may comprise the complex as defined supra. Thus the amlnosugar may be selected from 
5 the group consisting of glucosamine, gafactosamine, mannosamtne, derivatives and salts 
thereof, e.g. wherein the amlnosugar is N-acetylglucosamlne, iM-acetylgalactosamine or N- 
acetylmannosamine. A preferred composition comprises glucosamine sulfate, glucosamine 
hydrochloride and/or N-aoetylglucosamine. 



10 Moreover^ the molar ratio or mass ratio between the Beta'-2 adrenoceptor agonist and the 
amlnosugar in the composition may be as defined for the complex, as dlsa^sed supra. 



The chemical complex or composition of the invention may be used for the preparation of a 
medicament for the treatment of diseases and disorders associated with the stimulation of 
15 b^-2 adrenoceptors. 



1=^ 



1^ The chem»»l complexes or compo^ttons of the invention provide pharmacological effecte 

\i upon administration to the living organism such as immunomodulation, suppression of 

^ hypersensitivity reactions, suppression of inflammatory reactions, suppression of IgE 

pi 20 mediated alla^ic reactions, suppression of autoimmune reactions, reduction of pain, and 
suppression of cancer. Correspondingly, a further aspect of the invention relates to a 
method for immunomodulatlon in a mammal, such as a human, comprising the 
administration to said mammaf of a combination of a beta-2 adrenoceptor agonist and an 
amlnosugar, or pharmaceutlcaily acceptable salts thereof, 
25 or a chemical complex comprising a beta-2 adrenoceptor agonist and an amlnosugar, or 
pharmaceutlcaily acceptable salts thereof. 



ry 



The anti-inflammatory activity was demonstrated in the arachidonic acid Induced ear 
inflammation test in mice, which is a commonly employed method for screening and 
30 evaluation of antiinflammatory drugs. 



One aspect of the invention relates to a method for the treatment or prevention of 
hypersensitivity disease or inflammation comprising tlie administration of tiie above 
mentioned chemical complexes or compositions of the invention to a mammal, 

35 preferentially a human. The therapeutic action may be relevant to diseases associated with 
hypersensitivity reactions or inflammation In general- The action of the complex of the 
Invention may be relevant to the treatment of conditions and diseases associated with 
hypersen^tlvlty reaction, such as infections (viral, bacterial, fungal, parasitic}, cold and flu, 
contact dermatitis, Insect bites, allergic vasculitis, post-operative reacdons, transplantation 

40 rejection (graft-versus-host disease), and so forth. 



A ftirther aspect of the invention relates to the use of a complex of the Invention for the 
treatment of autoimmune disorders and IgE mediated allergic conditions. 



« t 
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Correspondingly, the invention fur^er relates to a method for the treatment or prevention 
of autoimmune disorders comprising the administration of the chemical complexes or 
compositions of the invention to a mammal/ preferentially a human. 



5 Thus, a further aspect of the invention relates to the treatment of autoimmune disorders 
such as Autoimmune hepatitis. Primary biliary cirrhosis, Primary sclerosing cholangitis. 
Autoimmune hemdlytlc anemias. Grave's disease. Myasthenia gravis, Type 1 Diaisetes 
I^ellitus, Inflammatory myopathies. Multiple sclerosis, Hashimoto's tJiyreoiditIs, 
Autoimmune adrenalitis, Crohn's Disease, Ulcerative Colitis, Glomerulonephritis, 
10 Progressive Systemic Sclerosis (Sderodenma), SJSgren's Disease, Lupus Erythematosus, 
Primary vasculitis. Rheumatoid Arthritis, Juvenile Arthritis, Mixed Connective Tissue 
Disease, Psoriasis, Pemflgus, Pemfigoid, and Dermatitis Herpetifbrmls. 



A still further aspect of the Invention relates to a method for the treatment or prevention 
^ 15 of an IgE mediated allergic reaction or condition comprising administration of the chemical 
^ complexes or compositions of the Invention to a mammal, preferably to a human. The 

H applicant propose the hypothesis that the therapeutic action Is due to the suppressing' 

%^ effect on hypersensitivity reactions of the above mentioned compositions. The therapeutic 

action may be relevant to IgE mediated allergic reactions and conditions In generiil such as 



20 asthma, eczema (e.g. atopic dermatitis), urticaria, allergic rhinitis, anaphylaxis. 



m Moreover, the chemical complex or composition of the present Invention may be used In a 

g method for the treatment or prevention of any condition associated with pain. The 

p applicant proposes the hypothesis that the therapeutic action is related to 

^ 25 immunomodulation, possibly to a suppressing effect on hypersensitivity reactions. 

^ Accordingly, a further aspect of the invention relates to a use of a combination of a beta-2 

O adrenoceptor agonist and an aminosugar for the preparation of a medicament for the 

fU Immunomodulation of a mammal, sudi as a human. The immunomodulation typically 

30 results in the suppression of hypersensitivity and suppression of inflammatory reactions. 
The immodulation may be associated with diseases and disorders selected from the group 
consisting of iiypersensitivity sicin disease, atopic eczema, contact dermatitis, seborrhoeic 
eczema, psoriasis, IgE mediated allergic reactions, asthma, allergic rhinitis, anaphylaxis, 
autoimmune disease, chronic inflammatory disease, Crohn's disease, ulcerative colitis, 
35 rheunnatold arthritis, gout, osteoarthritis, pain and cancer. 



Accordingly, the chemical complexes or compositions of tiie irwention are suitable lor the 
treatment or prevention of diseases caused by inflammation of various tissues, such as the 
Inflammation of the prostate. In particular prostetltls. 

40 

Still further, the chemical complexes or compositions of the invention may be employed for 
the treatment or prevention of cancer of any type and at any stage. The present inventor 
puts forward the hypothesis that the anticancer effect Is due to a combination of 
Immunomodulating and tumour-suppressing effects of the complexes and compositions of 
45 the invention. 
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A sail furtheraspect of the invention relates to a prooess for tlie preparation of a complex 
comprising J) a beta-2 adrenoceptor agonist; and II) an aminosugar, comprising the steps 
of: 

5 1} dissolving said beta-2 adrenoceptor and said aminosugar fn a volatile solvent or a 
mixture of volatile solvents^ and 

11} removing said suitable solvent so as to obtain a moisture content of at the most 5% 
w/w. 

10 In prindple, a plethora of solvents and mixture of solvents can be used In the preparation 
of complex^ according to the Invention. Suitable solvents or mixture of solvents are those 
being substantially removed upon evaporation at room temperature, at elevated 
temperature, under atmospheric or reduced pressure, or upon spray drying or freeze- 
drylng. Furthermore, solvents and mixture of solvents should be suitable for dissolving or 
pi 15 at least partially dissolving said beta-2 adrenoceptor and said aminosugar at room 
Q temperature or optionally upon heating. In a preferred embodiment of the invention, the 

|y beta'2 adrenoceptor and said aminosugar are fully dissolved in the suitable solvent or 

SI mixture of suitable solvents. Preferably, no traces of undissolved beta-2 adrenoceptor and 

said aminosugar is present in the solution. 

m 20 

H Thus, according to the Invention the volatile solvent Is selected from the group consisting 

m of water, water-miscibie, volatile organic solvents and mixtures thereof. Suitable water- 

" misdble organic solvents is selected from the group consisting of methane^, ethanol, 

© propanoic iso-propanoi, butanol, iso-butanol, tert-butanol, acetone , acetic acid, 

^ 25 acetonitriie, ethers, chloroform and dichlormethane. Further suitable solvents relates to 
^ oiganic sohfents capable of both dissolving hydrophobic and hydrophlBc substances, such 

~" as those organic solvents selected from the group consisting of dimethylsulfoxide and 

P dimethylformamids. {Moreover, any other azeotrope solvents is preferred. 

30 As stated, the process for preparation of a complex comprises removing of solvent so as to 
obtain a complex that are essentially dry and in solid form. That is to say so as to form a 
complex wWh low moisture content The moisture being re^dues of water and/or residues 
of the water miscible organic solvents. Thus, In a Interesting embodiment of the invention, 
the moisture content is at the most 3% w/w, preferably at the most about 2% w/w, more 

35 preferably at the most about 1% w/w, even more prefierably at the most about 0.5 % w/w, 
most preferably at the most about 0.2 % w/w. 



# 
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EXAMPLES 

The following examples describe the preparation of chemical complexes of the pr^ent 
invenUon. 



10 



Generai method example 1-164: 

The beta'-2 adrenoceptor agonist and the aminosugar derivative are dissolved in as little 
solvent as possible. The solvent is removed by spray drying or freeze-drying. After the 
solvent Is removed the complex is a white to yellowfsh powder. 
Thesoh^ent is watenethanol in any v/v % combination. 

The complex is suitable for any type of product e.g. pharmaceuttcal products, dietary 
supplements and cosmetic fonmulatlons. Non-limiting examples of such produds are 
tablets, capsules, ointnients and lotions as described above. 



w 

|y 



in 



m 



IS Example l to 32: Molar ratio Beta-2 adrenoceptor agonist/ aminosugar derivative 1:10000 
(mol/mol). 





6etd-2 adrenoceptor 
agonist Imol 


Anrtfnosugar 10000 mol 


Bcample 1. 


Salbutamol 


Glucosamine 


Example 2. 


Bambuterol 


Glucosamine HCI 


Example 3. 


bitolterol 


Glucosamine sulfate 


Example 4. 


Carbuterof 


Glucosamine 2 sulfiate, free add 


Example 5. 


Qenbuterol 


Glucosamine 2 sulfate, Ua* salt 


Example 6. 


Clorprenaline 


Glucosamine 2 sull^te, tC salt 


Example 7. 


Oioxethedrine 


N-acetylgluoosamme 3,4,6 sulfate, tn Na** 
salt 


Example 8. 


Dopexamine 


Galactosamlne 3,6 sulfate, salt 


Example 9. 


Ephedrine 


N-acetylgalactosamlne 


Example 10. 


Epinephrine 


N-acetytgalactosamine sulfate 


Example 11. 


Etafedrine 


N-acetylglucosamine 


Example 12. 


Ethylnoreplnephrine 


Glucosamine 6 sulfate, Na* salt 


Example 13. 


Fenoterol 


Glucosamine 3 sulfate, Na*** salt 


Example 14. 


Formoterol 


Galactosamlne 3,6 sulfate, K"*" salt 


Example 15. 


Hexoprenaline 


N-acetylgalactosamlne 


Example 16. 


Isoetharlne 


Glucosamine HCI 


Example 17. 


Isopnotenenol 


Mannosamlne HCI 


Example 18. 


Mabuterol 


N-acetylmannosamine 


Example 19. 


Metaproterenol 


Glucosamine sulfate 


Example 20. 


Methoxyphenamlne 


N*acetylglucosamln 


Example 21. 


Plrbuterol 


N-acetylgafactosamlne 


Example 22. 


Procaterol 


N-acetylgalactosamine sulfate 


Example 23. 


Protokylol 


N-acetylglucosamlne 


Example 24. 


Reproterol 


Glucosamine 6 sulfate, Ua* salt 
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Example 25. 


Rfmiterol 


Glucosamine 3 sulfate, Ka* salt 


Example 26. 


Ritodiine 


Galactosamlne 3,6 sulfate, salt 


Example 27. 


Salbutamol 


N-acetylgalactosamlne 


Example 28. 


Salmetrot 


Glucosamine HCI 


Example 29. 


Soterenol 


Mannosamlne HCI 


Example 30. 


Terbutaline 


N-acetylmannosamine 


Example 31. 


Tretoquinol 


Glucosamine sulfate 


Example 32. 


tulobuterol 


N-aretylglucDOsamln 



Example 33 to 51: Molar ratio Beta-2 adrenoceptor agonist / aminosugar derivative 
1:6332 (mo^mol). 





Beta-2 adrenoceptor agonist 
Imol 


Aminosugar 6332 mol 


Example 33. 


fomioterol fumerate dihydrate 


N-acetylglucosamIn 


Example 34. 


bambuterol HQ 


Glucosamine 3 sulfate, Na* salt 


Example 35. 


BItoltrol mesylate 


Galactosamlne 3,6 sulfate, K* salt 


Example 36. 


Clenbuterol HCI 


N-acetylgalactosamlne 


Example 37. 


Chlorprenaline HO, H2O 


Glucosamine HCI 


Example 38. 


Dopexamine 2Ha 


Glucosamine sulfate 


Example 39. 


Isoetharlne 


Glucosamine HCI 


Example 40. 


Isoproterenol 


Mannosamlne HCI 


Example 41. 


Mabuterol HCI 


N-acetylmannosamlne 


Example 42. 


Metaproterenol 


Glucosamine sulfate 


Example 43. 


Methoxyphenamine HCI 


N-acetylglucosamIn 


Example 44. 


Pirbuterol monoacetate 


N-acetylgalactosamlne 


Bcample 45. 


Procaterol 


N-acetylgalactosamlne sulfate 


Example 46. 


Protokylol 


N-acetylglucosamine 


Example 47. 


Reproterol HCI 


Giucosamlne 6 sulfate, l^a'*' salt 


Example 48. 


Rimiterol HBr 


Glucosamine 3 sulfate. Ha* salt 


Example 49. 


Rltodnne HO 


Galactosamlne 3^6 sulfate, K* salt 


Example 50. 


Salbutamol sulfate 


N-acetylgalactosamine 


Example 51. 


Salmetnol 


Glucosamine HCI 



Example 52 to 73: Molar ratio Beta-2 adrenoceptor agonist / aminosugar derivative 
1:1500 (mol/mol). 





Beta-2 
adrenoceptor 
agonist imol 


Aminosugar ISOO mol 


Example 52. 


Soterenol 


N-acetylgaiactosamine 


Example 53. 


Terbutaline 


Glucosamine HCi 
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Example 54. 


Tretoqulnol Ha 


Glucosamin 6 sulfate, fiiee acid 


Example 55. 


Tulobuterol 


Glucosamine sulfate 


Example 56. 


Salbutamol sulfate 


N-acetylglucosamIn Ha 


Example 57. 


R>nmoterol 
fumerate dihydrate 


Glucosamin 3 suH^, IC** salt 


Example 58. 


Dopexamlne 


Galactosamine 3^6 sulfate, salt 


Example 59. 


Ephedrlne 


N*acetylgalactosamlne 


Example 60. 


Epinephrine 


N-acetylgalactosandne sulfate 


Example 61. 


Etafedrine 


N^acetylglucosamlne 


Example 62. 


Ethylnorepinephrlne 


Glucosamine 6 sulfate, Na^ salt 


Example 63. 


Fenoterol HBr 


Glucosamine 3 sulfate, Na*** salt 


Example 64. 


Formoterol 


Galactosamine 3,6 sulfate, K"^ salt 


Example 65. 


Isoproterenol 
sulfate dlhydrate 


Mannosamlne HCI 


Example 66. 


Mabuterol 


N-acetylmannosamlne 


Example 67. 


Metaproterenol HCI 


Glucosamine sulfate 


Example 68. 


Methoxyphenamlne 


N-acetylglucosamIn 


Example 69. 


Salbutamol 


N-acetylgalactosamlne 


Example 70. 


Salmetrol 


Glucosamine HCI 


Example 71. 


Soterenol 


Mannosamlne Ha 


Example 72. 


Terbutallne sulfate 


N-acetylmannosamlne 


Example 73. 


Tretoqulnol 


Glucosamine sulfate 


Example 74 to 91: Molar ratio Beta-2 adrenoceptor agonist aminosugar derivative 1:405 
(mol/mol). 




6eta-2 adrenoceptor agonist 
Imol 


Aminosugar 405 moi 


Example 74. 


Salbutamol 


N-acetylglucosamln 


Example 75. 


bitolterol 


Galactosamine 


Example 76. 


Carbuterol 


Glucosamine HQ 


Example 77. 


aenbuterol HCI 


Glucosamine sulfate 


Example 78. 


Ooiprenaline 


Galactosamine 3,6 sulfate, dl Na"^ 
salt 


Example 79. 


DIoxethedrfne 


N-acetylgtucosamin Ha 


Example 80. 


Ettiylnorepinephrine HCI 


Glucc^amine 6 sulfate, Na*^ salt 


Example 81. 


Fenoterol 


Glucosamine 3 sulfate, Na'^ salt 


Example 82. 


Formoterol 


Galactosamine 3,6 sulfate, IC salt 


Example 83. 


Isoproterenol 


Mannosamlne Ha 


Example 84. 


Mabuterol HQ 


N-at^tylmannosamlne 


Example 85. 


Metaproterenol HCI 


Glucosamine sulfate 


Example 86. 


Methoxyphenamine 


N-acetyfglucosamin 


Example 87. 


Salbutamol sulfate 


N-acetylgalactosamine 
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Example 88. 


Satmetrol 


Glucosamine HO 


Example 89. 


S<*erenolHCI 


Mannosamine.HCI _ . 


Example 90. 


Terbutatine sulfate 


N-acetylmannosamine 


Example 91. 


Tretoquinol 


Glucosamine sulfate 



Example 92 to 115: Molar ratio Beta-2 adrenoceptor agonist/ aminosugar derivative 1:130 





Beta-2 adrenoceptor 
agonist imol 


Aminosugar 130 mol 


Example 92. 


Salbutamol 


Glucosamine sulfate 


Example 93. 


aenbuterol 


Galacfcosamine 


Example 94. 


Clorprenallne 


N-acetylgalactosamlne 3,6 sulfate, salt 


Example 95. 


Dloxethedrlne 


Glucosamine sulfate 


Example 96. 


Dopexamine 


N-acetytglucosamine HO 


Example 97. 


Ephedrine 


N-acetylglucosamlne 3 sulfate, free acid 


Example 98. 


Epinephrine 


Galactosamlne 4 sulfate, salt 


Example 99. 


Etafedrine 


N-acetylgalactosamlne 3,6 sulfate, Na"^ salt 


Example 100. 


Bhylnoreplnephrlne 


Glucosamine 6 sulfate, IC salt 


Example 101. 


Fenoterol 


Glucosamine 2,3 sulfate, dl Na^ salt 


Example 102. 


Formoterol fiimerate 
dlhydrate 


N-acetylglucosamlne HCI 


example 103. 


Hexoprenaline 


Glucosamine sulfate 


Example 104. 


Satmetrol 


Glucosamine HCI 


Example 105. 


Soterenol 


Mannosamlne HCI 


Example 105. 


Terbutallne 


N-acety! man nosamine 


Example 107. 


Tretoquinol 


Glucosamine sulfate 


Example 108. 


Hexoprenaline 


N-acetylgalactosamine 


Example 109. 


Isoetharfne 


Glucosamine HCI 


Example 110. 


Isoproterenol 


Mannosamlne HCI 


Example 111. 


Mabuterol 


N-acetylmannosamlne 


Example 112. 


Metaproterenol 


Glucosamine sul^te 


Example 113. 


Methoxyphenamlne 


N-acetylglucosamin 


Example 114. 


Pirbuterol 


N-acetylgalactosamlne 


Example 115. 


Procaterol 


N-acetylgalactosamine sulfate 



5 Example 116 to 124: Molar ratio Beta-2 adrenoceptor agonfst/ aminosugar derivative 1:19 
(md/mol). 





Beta-2 adrenoceptor 
agonist Imof 


Aminosugar 19 mol 


Example 116. 


Salbutamol 


Glucosamine sulfate 


Example 117, 


Salbutamol sulfate 


Glucosamine 2 sulfate, salt 


Example 118. 


BItolterol 


Galactosamine 


Example 119. 


Carbuterol 


Glucosamine 
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Example 120. 


Oenbuterol 


N-acetylgalactosamine 4 sulfate, IC salt 


Example 121. 


aorprenatine 


N-acetyl-glucosamlne HQ 


Example 122. 


Tretoquinol 


Galactosamine 2 sulfate, Na^ salt 


Example 123. 


Hexoprenallne 


Mannosamine HCI 


Example 124. 


Isoetharlne 


N-acetylmannc»amlne 



Example 125 to 137: Molar ratio B^-2 adrenoceptor agonist/ aminosugar derivative 1:1 
(mol/mol). 





Beta-2 adrenoceptor agonist 
Imol 


Aminosugar 1 mol 


Bcample 125. 


Bambuterol HCI 


Glucosamine Ha 


Example 126. 


Bltoltrcl mesylate 


N-acetyl-glucosamlne 


Example 127. 


Salbutamol 


Galactosamine sulfate 


Example 128. 


Formoterol fumerate 
dlhydrate 


Glucosamine 3,4 sulfate, free add 


Example 129. 


Tretoquinol HCI 


N-acetylgalactosamine HCI 


Example 130. 


Hexoprenallne sulfate 


N-acetylga!actosamine 


Example 131. 


Isoetharine 


Glucosamine HCI 


Example 132. 


Isoproterenol 


Mannosamine HCI 


Example 133. 


Mabuterol 


N-acetylmannosamine 


Example 134. 


Metaproterenol sulfate 


Glucosamine sulfate 


Example 135. 


Methoxy phenami ne 


N-^cetylgiUGosamln 


Example 136. 


Pirbuterol 2Ha 


iSi-acetytgalactosamlne 


Example 137. 


Procaterol 


N-acetylgalactosamlne sulfate 


Example 138 to 143: Molar ratio Beta-2 adrenoceptor agonlsty aminosugar derivative 5:1 
(mol/mof). 




Beta-2 adrenoceptor 
agonist 5mol 


Aminosugar i nwi 


Example 138. 


Salbutamol 


Galactosamine 4 sulfate, K* salt 


Example 139. 


Formoterol fumerate 
dlhydrate 


N-acetylglUGOsamin 


Example 140. 


Fenoteroi HBr 


N-acetylgalactosamine 


Example 141. 


Mabuterol 


Mannosamine HQ 


Example 142. 


Methoxyphenamine HCI 


N-acetylgluoosamine HCI 


Example 143. 


Reproterol 


Glucosamine sulfate 



10 



Example 144 to 148: Molar ratio B^-2 adrenoceptor agonist / aminosugar derivative 
50; 1 (mol/mof), 

I I Beta-2 adrenoceptor agonist { Aminosugar 1 mol 
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50mol 




Example 144 


DIoxethedrlne 


Glucosamine sulfate 


Example 145. 


Dopexamlne 2HCI 


N~acetyIgtucosamine 


Example 145. 


Ephedrine HCI 


Galactosamlne HCi 


Example 147, 


Epinephrine 


N-acetylmannosamlne 


Example 148. 


Salbutamol sulfate ^ 


N-acetylglucosamIn HO 


Example 149 to 153: Molar ratio Beta-2 adrenoceptor agonist / aminosugar derivative 
500:1 (mol/mot). 




Beta-2 adrenoceptor agmist 
500mo] 


Aminosugar 1 mol 


Example 149. 


Rimiterol 


Glucosamine sulfate 


Example 150. 


Bitolterol mesylate 


N-acetylglucosamlne 


Example 151. 


Salbutamol 


Galactosamlne HCI 


Example 152. 


Salmetroi xinafoate 


Mannosamine 


Example 153. 


Clenbuterol HCL 


N-acetylglucosamin HCI 


Example 154 to 159: Molar ratio Beta-2 adrenoceptor agonist / aminosugar derivative 
1000:1 (mol/mol). 




Beta-*2 adrenoceptor agonist 
lOOOmol 


Aminosugar 1 mol 


Example 154. 


Mabuteroi HCI 


Glucosamine sulfate 


Example 155. 


aenbuterol 


N-acetylglUGOsamine 


Example 156. 


Salbutamol sulfate 


Galactosamlne HCI 


Example 157. 


Tulobuterol HCI 


N-acetylgalactosamlne 3,6 sulfate, 
di Na^ salt 


Example 158. 


Ritodrine HO 


K-acetylglucosamin HCI 


Example 159. 


Protokyfol 


Mannosamine Ha 



Example 160 to 164: Molar ratio Beta-2 adrenoceptor agonist / aminosugar derivative 





Beta-2 adrenoceptor agonist 
lOOOOmol 


Aminosugar 1 mol 


Example 160. 


Pirbuterol 2HCI 


Glucosamine sulfate 


Example 161. 


MetKoxyphenamlne 


N-acetylglucosamlne 


Example 162. 


salbutamol 


Galactosamlne HCI 


Example 163. 


Isoetharine 


N-aoetylgalaaosamtne 3,6 
sulfate, dl Na* salt 


Example 164. 


Fenoterol HCI 


N-acetylglua)samln HCI 



Friday 19 of Apr 2002, PV&P 33639800 



->7our Company Name 



Page 22 of 33 



32174US01 



20 



General method example 165-176: 

A quantity of the Beta-2 adrenoceptor agpn^ and the aminosugar derivative are. 
transferred to a hard gelatine capsule. 



Example 165 to 170: Capsule 500 mg, molar ratio Beta-2 adrenoceptor agonist/ 
aminosugar derivative 1:1000 (mol/mol}. 





Beta-2 adrenoceptor agonist Imol 


Aminosugar 1000 mol 


Example 165. 


Saibutamol 239.31g/mol 
0.55mg 


Glua)samln HO 215.6g/moi 
499.45mg 


Example 166. 


Salbutamof sulfate 576.7g/mol 
l«3mg 


N->acetylglucosamine 

221.2g/mol 

49d.7mg 


Example 167. 


Formoterot fumerate dihydrate 

840.91g/mol 

0.7mg 


Glucosamine sulfate 605.1g/mol 
499.3mg 


Example 168. 


Formoteroi 344.41 g/mol 
O.Smg 


Galactosamlne HCI 215.6g/mol 
499.2mg 


Example 169. 


Fenoterol 303.36g/mol 
0.7mg 


Mannosamine HQ 215.6g/mol 
499.3mg 


Example 170. 


Mabuterol 310.75g/mol 
0.7mg 


N-aoetylmannosamine 

22i.2g/moI 

499.3mg 


Example 171 to 176: Capsule 750 mg, molar ratio 8eta-2 adrenoceptor agonist/ 
aminosugar derivative l:53(mol/mol). 




Beta-2 adrenoceptor agonist Imol 


Aminosugar 53 mol 


Example 171. 


Dopexamlne 356.51g/mol 
22.7mg 


Giucosamin HCI 215.6g/mol 
727.3mg 


Example 172. 


Saibutamol sulfate 576.7g/mol 
35.16mg 


N-acetyiglucosamine 

221.2g/mol 

714.84mg 


Example 173. 


Formoteroi fumerate dihydrate 

840.91g/mol 

19.16mg 


Glucosamine sulfate 605.1g/mol 
730.84mg 


Example 174. 


Saibutamol 239.31g/mol 
IS.Omg 


N-acetylglucosamlne 

221.2g/mot 

735.0mg 


Example 175. 


Ephedrine 165.24g/niol 
10.4mg 


N-acetylmannosamlne 

221.2g/mol 

739.6mg 


Example 176. 


Formoteroi 344.41g/mol 
21.94mg 


Gluco^mln HQ 2l5.6g/mol 
72d.06mg 



10 



Friday 19 of Apr 2002, P?&P 3383980O 



->Your Company Name Page 23 o£ 33 



32174US01 



21 

Example 177 
Oblecfcive 

The objective of this study Is to assess the effect of three doses of two chemical complexes 
5 of the invention systemically administered in the arachidonic add Induced ear inflammation 
test In the mouse, a commonly employed method for screening and evaluation of 
antiinflammatory dmgs. Dexamethasone was employed as reference compound. 



Test articles and vehicle 
10 The test articles are the complexes of the Invention prepared according to example 33 and 
example 92 (Compound 33 and Compound 92 In the following). Compound 33, compound 
92 and dexamethasone are obtained firom Astlon A/S, Oenmarlc. 



Animals 

^ 15 The study was performed In female BALB/ca mice from M & B A/S, DK-8680 Ry. At start of 
^ the acclimatisation period the mice were In the weight range of 20 g {+/- 5g)- 



P 



Housing 

The study took place in an animal room provided with filtered air. The temperature In the 
20 room was set at 21 - 23*C and the relative humidity to ^0%. The room was illuminated to 
P give a cyde of 12 hours light and 12 hours darkness. Light was on from 06»00 till 18.00 h. 

The animals were housed In Macrolon type IH cages (40x25x14 cm), 10 In each cage. The 
cages were cleaned and the bedding changed at least once a week* 

25 

Bedding 

The bedding was sawdust CTapvel 4HV) from Tapvel Oy, 73620 KorO:einen, Finland. 
PJ £lst 

30 A complete pelleted rodent diet 'VUtromin 1324'' from Chr. Petersen, DK- 4100 RIngsted, 
was available ad libitum. 



Drinking water 

The animals had free access to botties with domestic quality drinking water. The drinking 
35 water was changed dally. 

Animal randomisation and allocation 

On the day of arrival the animals were randomly allocated to groups of 8 mice. 



40 Body weight 

The animals were weighed on the day of dosing. 



PrpfilQdurQ 
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The test substances and reference compound were administered Intraperltoneally in 

volumes of-20 mF-per kg-body weigM: 30 mlnutES-befbre appllcatlon-of arachldonlc-acld-to 1 

the ear. 

5 AU groups were treated with 20 pi arachldonic add, 100 mg/ml In acetone, on the right 
ear. 



The doses were as foKows: 



SI 

o 
m 

5 



Drug 


Dose, mg/kg 


Vehicle, PBS 


i.p- 


Compound 92 


1000 mg/kg, i.p. 


Compound 92 


300 mg/kg, i.p. 


Compound 92 


100 mg/kg, i.p. 


compound 33 


1000 mg/kg, i.p. 


Compound 33 


300 mg/kg, I.p. 


Compound 33 


100 mg/kg, I.p. 


Dexamethasone 


6 mg/kg, j.p. 


Dexamethasone 


2 mg/kg, l.p. 



10 

One hour after the arachldonic add application the mice were sacrificed, the ears cut from 
the tip with a punch biopsy knife (8 mm diameter) and wetghed. 

Mean weights and standard deviations were calculated. Relative ear oedema was assessed 
15 as the weight difference between right and left ear of each mouse expressed as percent of 
the left ear. Percent inhibition of the relative ear oedema compared with the vehicle 
treated groups was calculated for the test substance and reference compound treated 
groups. 

20 Cllfflcai siqng 

Ail visible signs of ill health and any behavioural changes were recorded dally during the 
study. Any deviation from normal was recorded with respect to time of onset, duration and 
intensity. 



25 statistics 

Different in relative ear oedema between the vehkje treated groups and the test 
substance and reference compound treated groups were tested for significance employing 
a non-parametric statistical method of analysis, the Mann-Whitney U test. The required 
level of signlfkance was p<0.05. 
30 Ail statistical analysis was performed employing the statistical software package Anaiyse-it 
V. 1.62. 



Bgsuijs 
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Clinical signs 

Arachidonic add caused an Inflammation In the right Kirs, which was visible after about 30 
minutes. It couW dearly be observed that the right ears were bright red and the left ears 
pale. The test artldes to some extent prevented the reaction In the right ear. no test 
5 substance related adverse reactions were observed. 



81 
P 

m 



1^ 

a 
m 



Ear oedema 

The various concentrations of ttie 
the table below: 



test artldes inhibited the rei^lve oedema as shown In 



10 



Drug 


Dosei mg per 


% Inhibition of 


Mann-Whitney U test 




application 


relative ear 








oedema 




Vehide, PBS 


l.p. 






Compound 92 


1000 mg/kg, i.p. 


65 


p<0.0001 


Compound 92 


300 mg/l<g, i.p. 


44 


p=0.0009 


Compound 92 


100 mg/lcg, Lp. 


14 


p=O.0652 


Compound 33 


1000 mg/icg, I.p. 


79 


p=:0.0002 


Compound 33 


300 mg/kg, I.p. 


64 


p<0.0001 


Compound 33 


100 mg/kg, i.p. 


47 


p=0.0052 


Dexamethasone 


6 mg/kg, i.p. 


0 


p=0-8359 


Dexamethasone 


2 mg/kg, i.p. 


0 


PbO.6008 



Compound 92 and Compound 33 yielded a dose dependent and at all doses statlstlcaihr 
significant inhibition of ear oedema. Dexamethasone, the reference compound, surprisingly 
did not Inhibit ear oedema. This is attributed to a slower ons^ of action. Thus, the data 
15 imply that Compound 92 and Compound 33 have a faster onset of action than 
dexamethasone. 



CONCLMSION 



20 The data Imply that systemlcally administered Compound 92 and Compound 33 are potent 
Inhibitors of arachidonic add Induosd ear oedema, with a faster onset of action than 
dexamethasone. 



25 BcampleXTe 

Oblective 

The objective of this study Is to assess the effect of a dose of a complex according to 
compared to the effect of the corresponding doses of the components of the complex. All 
30 compounds were systemically administered In the arachidonic add Induced ear 
inflammation test In the mouse, a commonly employed method for screening and 
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evaluation of antiinflammatory drugs. l^eUiylprednfsolone was employed as reference 
compound. ^ _ 

Test artldes and vehicle 
5 The test articles are the complex of the Invention prepared according to example 92 
(Compound 92 tn the following) and Its components salbutamol and glua>samine sulfate. 
The substances were olstained from AsUon A/S, Denmaric 



Animate 

10 The study was performed in female BALB/ca mice from M & B A/5, DK-868Q Ry. At start of 
the acclimatisation perlcKl the mice were in the weight range of 20 g (+/- 5g). 



Housing 

The study took place in an animal room provided with filtered air. The temperature in the 
15 room was set at 21 - 23*>C and the relative humidity to ^0%. The room was Illuminated to 
P give a cycle of 12 hours light and 12 hours darkness. Ught was on from 06.00 till 18.00 h. 

q 

1^ The animals were housed tn Macrolon type III cag» (40x25x14 cm), 10 in each cage. The 

cages were cleaned and the bedding changed at least once a week. 

W 20 

ff^ Bedding 

ft The bedding was sawdust {Tapvel 4HV) from Tapvei Oy, 73620 Kortteinen, Finland. 

m 

§ 25 A complete pelleted rodent diet "Altromln 1324" from Chr. Petersen, DK- 4100 Wngsted, 
was available ad libitum. 

DrtnlclnQ water 

The animals had free access to bottles with domestic quality drinking water. The drinking 
30 water was changed dally. 



O 



Animal randomisation and allocation 

On the day of arrival the animals were randomly allocated to groups of 10 mice. 
35 Bodv weloht 

The animals were wtighed on the day of dosing and termination of the study. 



Procedure 

The test substances and reference compound were administered Intraperltoneally In 
40 volumes of 20 ml per kg body weight 30 minutes beftore application of araclildonic acid to 
the ear. 



All groups were treated with 20 pi arachldonic acid, 100 mg/ml in acetone, on the right 
ear. 



45 
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The doses were as follows: 



Drug 


Dose, mg/kg 


Vehicle, PBS 


I.p. 


Compound 92 


1000 mg/kg, Lp. 


Glucosamine sulfate 


997 mg/kg, I.p. 


Salbutamol 


3.0 mg/kg, i,p. 


Methylprednlsolone 


30 mg/kg, Lp. 



One hour after the arachldonic add application the mice were sacrificed, the ears cut from 
5 the tip with a punch biopsy knife (8 mm diameter) and weighed. 

Mean weights and standard deviations were cateulated. Relative ear oedema was assessed 
as the weight difference between right and left ear of each mouse expressed as percent of 
the left ear. Percent Inhibition of the relative ear oedema compared with the vehicle 
10 treated groups was calculated for the test substance and reference compound treated 



|sj groups. 

y Clinical slons 

p All visible signs of Hi health and any behavtoural changes were recorded daihr during the 

^ 15 study- Any deviation from nonmal was recorded with respect to time of onset, duration and 

m Intensity. 

Q gtatigttc^ 

»P Differences in relative ear oedema between the vehlde treated group and the other groups 

H 20 were tested for significance employing a non-parametric statistical method of analysis, the 

^-0 Mann-Whltney U test, "me required level of significance will be p<0.05. 

^ Similarly, the difference between the oompound 92 treated group and the groups treated 

W with the corresponding amounts of salbutamol and glucosamine sulfate respectively, were 

tested for significance to establish whether Compound 92 displays a significantly better 

25 effect than its components at the dose they occur In Compound 92. All statistical analysis 

was perlbrmed employing the statistical software package Analyse-It v. 1.62. 



30 

Clinical signs 

Arachldonic add caused an Inflammation In the right ears, wtfilch was vIslWe after about 30 
' minutes. It could clearly be observed that tbe right ears were bright red and the left ears 
pale. The test artides to some extent prevented the reaction in the right ear. No test 
35 substance related adverse reactions were observed. 

E9r ped^mq 
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The various concentrations of the test artlcies Inhibited the relative oedema as ^wn in 
the table below: - . - - 



Drug 


Dose, mg/kg 


% Inhibition of 
relative ear 
oedema 


Mann-Whitney U test 


Vehicle, PBS 








Compound 92 


1000 mg/kg 


73 


p<0.0001 


Glucosamine sulfate 


997 mg/kg 


9 


p=0.1399 


Salbutamol 


3.0 mg/kg 


55 


p<0.0001 


Methylprednlsolone 


30 mg/kg 


55 


p<0.0001 



Compound 92 yielded a statistically significant Inhibition of ear oedema. Glucosamine 
sulfate inhibited ear oedema mildly, and not statistically significantly, while Salbutamol 
inhibited ear oedema significantly. In the group receiving Compound 92 the relative ear 
oedema was 71% and 40% lower than In the groups receiving the corresponding doses of 
glucosamine sulfate and salbutamol, respectively. These differences were stati^caily 
significant, p<0.0001 and p=0.0076, respectively, and since Compound 92 reached a 
higher level of Inhibition than the sum of Inhibition of the corresponding doses of 
glucosamine sulfate and salbutamol, the data Imply a synergistic effect. 
Compound 92 yielded a 41% lower ear oedema than methylprednlsolone and this 
difference was significant (psO.0021}. 

CONCLUSION 

The data Imply that systemicaliy administered Compound 92 is a potent inhibitor of 
arachfdonic acid induced ear oedema and that the surprisingly strong inhibition is obtained 
through a synergistic effect between the components of the complex. 
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CLAIMS 

1. A chemical complex comprising: 



5 I) a beta-2 adrenoceptor agonist; and 



11} an amlnosugar. 



2. A chemical complex according to dalm 1, wherein the Beta-2 adrenoceptor agonist is 
10 selected from the group consisting of bambuterol, bitolterol, carbuterol, clenbuterol, 
dorprenallne, dloxethedrlne^ dopexamlne, ephedrlne, epinephrlnei etafedrlne, 
ethylnoneplnephrlne, fenoterol, formoterol, hexoprenallne, isoethartne. Isoproterenol, 
mabuterol, metaproterenol, methoxyphenamlne, pirbuterol, procaterol, protokylol, 
reprotero), rimlterol, ntodrlne, salbutamol (albuterol), salmeteroi, soterenol, terbutaline, 
p! 15 tretOQUinolf tulobuteix)!, derivatives and salts thereof. 

W 3. A chemical complex according to claim 1, wherein the amlnosugar Is selected from the 

SI group consisting of glucosamine, galac^amlne, mannosamlne, derivatives, polymers and 

salts thereof- 

m 20 

1^ 4. A chemical complex according to claim 3, wherein the amlnosugar is N- 

acetylglucosamlne, N-acstylgalactosan-lne or N-aoetylmannosamlne. 



m 



1^ 



5. A chemical complex according to dalm 3, wherein the amlnosugar Is a glucosamine 
25 sulfate. 

6. A chemical complex according to any one of dalms 1 to 5, wherein the Beta-2 
adrenoceptor agonist and the amlnosugar are present In a molar ratio of between about 
1:10000 to 10000:1, preferably about 1:1000 to 1000:1, such as about 1:100 to 100:1, 

30 such as about 1:10 to 10:1, also about 1:5 to 5:1, such as about 1:2 to 2:1. 

7. A chemical complex according to any one of claims 1 to 5, wherein the Beta-2 
adrenoceptor agonist and the optionally substitutes amlnosugar are present in a mass ratio 
of between about 1:10000 to 10000:1, preferably about 1:1000 to 1000:1, such as about 

35 1:100 to 100:1, such as about 1:10 to 10:1, also about 1:5 to 5:1, such as about 1;2 to 
, 2:1, 



8. A composition comprising: 
I) a beta-2 adrenoceptor agonist; 
40 ii) an amlnosugar; and optionally 

iil) one or more acceptable exdpients or carriers. 



9. A composition according to dalm 8, wherein the Beta-2 adrenoceptor agonist Is selected 
from the group consisting of bambuterol, bitolterol, carbuterol^ denbuterol, dorprenallne. 
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dioxethedrlne, dopexamlne, ephedrlne, epinephrine, etafediine, ethylnorepinephrine, 
-fenoterolf fonnoterol, hexoprenaline, isoetharine,^ 
metaproterenol, methoxyphenannlne/ pirbuterol, procaterol, pfX)tolcylol, reproterol, 
rimlterol, ritodrine, salbutamoi (albuterol), salmeterol, soterenolj terbutallne, tretoquinol, 
5 tulobuterol, derivatives and salts thereof. 

10. A composition according to any one of claims 9 to 9, wherein the aminosugar is 
selected from the group consisting of glucosamine, galactosamlne, nnannosamine 
derivatives, polymers, and salts thereof. 

10 

11. A composition according to dalm 10, wherein the aminosugar is N-acetylglucosamlne, 
N-acetylgalactosamlne or N-acetytmannosamtne. 

12. A composition according to dalm 10, wherein the aminosugar Is a glucosamine sulfate. 

15 

13. A composition according to daim 8 comprising a 
i) a complex as defined in any one of daims 1 to 7, and optionally 
11} one or more acceptable exdpients or carriers. 

20 14. A oompo^tion according to any one of daims 8 to 13 further comprising one or more 
therapeutically acth/e agents. 

''^ ^ 15. A composition according to any one of daims 8 to 14 formulated as a pharmaceutical 

Q composition for oral, topical, transdermal, or parenteral administration. 

£ 25 

^ 16. A composition according to claim 15 formulated as a pharmaceutical composition for 

^ oral or topical administration. 

o 

pj . 17. A composition according to any one of daims 8 to 14 for use as a dietary supplement, 

30 

18. A use of a combination of a beta-2 adrenoceptor agonist and an aminosugar for the 
preparation of a medicament for the immunomodulation of a mammal, sudi as a human. 

19. The use according to dalm 18, wherein the medicament comprises a composition as 
35 defined by any one of daims 8 to 16 or a complex as defined In any one of daims 1 to 7. 

20. The use according to dalm 18, wherein the combination of the Beta-2 adrenoceptor 
agonist and an aminosugar is a chemical complex as defined in any one of daims 1 to 7. 

40 21. The use according to dalm 18, wherein the immunomodulation Is selected from the 
group of suppression of hypersensitivity and suppression of inflammatory reactions. 

22. The use according to dalm 18, wherein tiie immodulation Is associated with diseases 
and dteorders selected from the group consisting of hypersensitivity skin disease, atopic 
45 eczema, contact dermatitis, seborrhoeic eczema, psoriasis, IgE mediated allergic reactions. 
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asthma, allergic rhinitis, anaphylaxis, autoimmune disease, chronic Inflammatory disease, 
- Crohn^s disease, ulcerative colitis, rheumatoid arthritis, gout, osteoarthritis, pain and _ 
cancer. 

5 23. The use according to any one of claims 18 to 22, wherein the Beta-2 adrenoceptor 
agonist and the aminosugar are together comprised in a single formulation or are each 
individually comprised in separate formulations. 

24. The use to any one of claims 18 to 23, wherein the combination of a beta-2 

10 adrenoceptor agonist and an aminosugar is administered by means of oral, topical, 
transdermal, or parenteral administration, or combinations thereof. 

25. The use according any one of claims 18 to 24, wherein the medicament further 
comprises one or more therapeutically acthra agents. 

26. The use according to dalm 23, wherein the separate formulations are administered In 
a simultaneous or non^dmultaneous manner. 

27. The use according to claim 18, wherein the Beta-2 adrenoceptor agonist and the 
aminosugar are together comprised In a single fbrmulation. 

28. A method for immunomodulation in a mammal, such as a human, comprising the 
administration to said mammal of a combination of a beta-2 adrenoceptor agonist and an 
aminosugar, or pharmaceutlcally acceptable salts thereof, 

or a chemical complex comprising a beta-2 adrenoceptor agonist and an aminosugar, or 
pharmaceutically acceptable salts thereof. 

29. The method according to claim 28 for the suppression of hypersen^tivity and/or 
inflammatory reaction in a mammal, such as a human, comprising the administration of a 
combination of a beta-2 adrenoceptor agonist and an aminosugar, or pharmaceutlcally 
acceptable salts thereof, or a chemical complex comprising said combination or said salts 
to said mammal. 

30. The method according to daim 28 for the treatment or prevention of hypersensitivity 
sWn disease in a mammal, such as a human, comprising the administration of a 
combination of a beta-2 adrenoceptor agonist and an aminosugar, or pharmaceutlcally 
acceptable salts thereof, or a chemical complex comprising said combination or said salts 
to said mammal. 

31. The method acording to dalm 28 for the treatment or prevention of atopic eczema, 
contact dermatitis, seborrhoelc eczema and/or psoriasis In a mammal, such as a human, 
comprising the administration of a combination of a beta-2 adrenoceptor agonist and an 
aminosugar, or pharmaceutlcally acceptable salts thereof, or a chemical complex 
comprising said combination or »id salts to said mammaL 



15 



W 

m 



20 



25 



30 



35 



40 



45 
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32. The method according to daim 28 for the treatment or prevenHon of IgE mediated 
allergic reaction and/or condition In a mammal, such as a human, comprising the 
administration of a^comblnation of a beta-2 adrenoceptor agonist and an aminosugar, or 
pharmaceutlcally acceptable salts ti>ereof, or a chemical complex comprising said 
5 combination or said salb to said mammal. 



33. The method afeoidlng to dalm 28 for the treatment or pi^vention of asthma, allergic 
rhinitis, and/or anaphylaxis In a mammal, sudi as a human, comprl^ng the administration 
of a combination of a beta-2 adrenoceptor agonist and an aminosugar, or pharmaceutlcally 
10 acceptable salts thereof, or a chemical complex comprising said combination or said salts 
to said mammah 



34. The method according to claim 28 for the treatment or prevention of autoimmune 
disease and/or chronic inflammatory disease In a mammal, such as a human, comprising 
15 the administration of a combination of a beta-2 adrenoceptor agonist and an aminosugar, 
ff^ or pharmaceuticaliy acceptable salts thereof, or a chemical complex comprising said 

P combination or ^Id salts to said mammal. 

W 

^\ 35. TTie method according to claim 28 for ttie treatment or prevention of diabetes, Crohn's 

y 20 disease, ulcerative cofitis, rheumatoid arthritis, gout or osteoarthritis In a mammal, such 
as a human, comprising the administration of a combination of a beta-2 adrenoceptor 
agonist and an aminosugar, or pharmaceutlcally acceptable salts thereof, or a chemical 
a>mplex comprising said combination or said salts to said mammal. 



HI 



5 25 36, The method according to claim 28 for the alleviation of pain in a mammal, such as a 
S human, comprising the administration of a comblnaUon of a beta-2 adrenoceptor agonist 

2 and an aminosugar, or pharmaceutlcally acceptable salts thereof, or a chemical complex 

comprising said combination or safd salts to said mammal. 

30 37. The method according to claim 28 for the treatment or prevention of cancer In a 
mammal, such as a human, comprising the administration of a combination of a beta-2 
adrenoceptor agonist and an aminosugar, or pharmaceuticaliy acceptable salts tiiereof, or 
a chemical complex comprising said oimblnatlon or said salts to said mammal. 

35 38. The method according to dalm 28, wherein the combination of a beta-2 adrenoceptor 
agonist and an aminosugar Is a chemical complex as defined In dalms 1 to 7. 

39. The method accoiding to dalms 28, wherein the combination of a beta-2 adrenoceptor 
agonist and an aminosugar, or pharmaceuticaliy acceptable salts thereof, are together 
40 comprised in a single fonmulatlon or are each individually comprised In separate 
formulations. 



45 



40, The method acoontling to dalm 28, wherein the combination of a beta-2 adrenoceptor 
agonist and an amlnosu^r Is administer^ by means of oral, topical, transdermal, or 
parenteral administration, or combinations thereof. 
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41. The method according to dalm 39, wherein the separate formulaOorB^ _ . 

In a simultaneous or non-simuitaneous manner. 

5 42. The method according to claim 41, wherein the separate formulations furOier 
comprises one or more tiierapeutlcally active substances. 

43* The method according to any one of daim 39, wherein the combination of a beta-2 
adrenoceptor agonist and an aminosugar are together comprised in a single formulation. 

10 

44. The method according to daim 43, wherein the single formulation further comprises 
one or more therapeuticalty active substances. 

45. A process for the preparation of a complex comprising i) a adrenoc^tor 
15 agonist; and II) an aminosugar, comprising the steps of: 

P i) dissolving said beta-2 adrenoceptor and said aminosugar In a volatile solvent or a 

Q mixture of volattie sotvente; and 

IaI II) removing said suitable solvent so as to obtain a moisture content of at the most 5% 

^ w/w. 
W 20 

46. The process according to daim 45, wherein the volatile solvent Is selected from the 
^ group consisting of water, water-mlsdble volatile organic solvents and mixtures thereof, 

in 

47. The process according to any one of claims 45 to 46, wherein the solvent Is removed 
^ 25 by spray drying or freeze-drylng. 

48. The process according to to any one of claims 45 to 47, wherein the nioisture content 
^ is at the most 3% w/w, preferably at the most about 2% w/w^ more prefterably at the most 
pt about 1% w/w, even more prefierably at the most about 0.5 % w/w, most pr^rably at the 

30 nrH)st about 0.2 % w/w. 
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